The desire for flying has inspired humanity for a long time. It was the Greek Ikaros from legendary, whose principal dream was to fly together with the birds. His attempts were hopeless from the beginning. The aim of our article is to investigate the positive effects of air passenger transportation moreover the mathematical modelling and presentation of the travel time shortening. Europe is modelled by travel time instead of travel distance between the airports, this way Europe's map is transformed significantly.
Introduction
Aviation had been traditionally a strictly regulated industry, dominated by national flag carriers and state-owned airports. The global deregulation and liberalization of air transportwhich began in the USA at the end of the 1970's -resulted in numerous changes, including the evolution of price-competition, emerging of low-cost airlines, growth in load factor, airport capacity problems, etc. Later, the internal market has eliminated all commercial restrictions for airlines flying within the European Union (EU). Constraints on routes, number of flights, tariff policies, etc. have been removed. EU airlines were permitted to provide air services on any route within the EU. As a result, prices have fallen dramatically, especially on the most popular routes. European aviation now operates with over 130 scheduled airlines, a network of over 450 airports, and 60 air navigation service providers. The aviation sector employs more than 3 million people in the European Union. Airlines and airports contribute more than 120 billion EUR to the European Gross Domestic Product. According to European figures, the airports in Europe have spent 7.5 billion EUR annually on capital expenditure over the last five years. As for the future, there are plans to spend 8.1 billion EUR annually between 2006 and 2010 and 8.5 billion EUR annually between 2011 and 2015, resulting an 8% and 13% increase respectively. Figures published by the International Air Transport Association (IATA) on the 27th of March 2009 show that its 230 member airlines reported an overall decline of 10.1% in international revenue passenger kilometers (RPKs) during February. This was intensified by the extra day last February which means the adjusted decrease is around 6.5%. This is worse than the 5.6% fall reported in January. For the second month running, only the Middle East managed to report a growth in international RPKs. However, the small RPK growth of 0.4% was rather undermined by a 7.3% increase in ASKs resulting an almost 5% decline in load factor. The Far East market for premium traffic was down 21.2% in January. Although the recessive economic situation has impacted this industry as well, air transportation is globally very important and influential, imposing great benefits on society.
Negative effects of air transport
Air transport and airports perform many important functions in modern societies. Unfortunately, alongside all the positive effects of this critical industry, there are negative aspects too that must also be regarded. As the volume of air transport operations increases and our consciousness of its effects deepen, the impacts of aviation upon the human and natural environment become more and more significant. Analysis of these effects requires international cooperation.
Generally, sustainable development of a given transport system in the long-term could be achieved if its overall positive contribution to the economic and social welfare continuously increases and in the meantime the total negative impact on people's health and the environment decreases. The negative effects imposed by air transportation include the environmental disturbances caused by the airplanes during the process of transporting, as well as while other related functions of the airport are taking place. The detrimental effects occur both in the air and on the ground, this way it is important to evaluate them in both relations. Negative effects are caused by
• The aircraft -taxiing, idling, accelerating, taking-off, climbing, crousing, approaching, landing, decelerating and parking.
• The processes of ground handling -during draining, unloading, cleaning, fuelling, refilling, loading (catering, cargo), towing, start-up assistance and deicing.
• Airport operations -energy supply, heating and waste disposal.
• Passengers -who contribute with their wastes and trash.
• Cargo processes -packaging material.
• Confiscated goods.
• Pesticides.
• The maintenance and repair of the airplanes, other vehicles and machines -during inspection and analysis, cleaning, making adjustments, changing parts and oil, charging and applying lubrication.
The perception of trends in environmental problems is often multifaceted because although many of the adverse effects of air transport -especially noise around airports -have been reduced, people's expectations have risen. Partly, this is caused -beside environmental awareness -by rising living standards and consequently higher expectations. On the other hand, experiencing today's higher stress factors due to struggles in providing, maintaining and improving the standards of life cause intolerance and impatience to these other matters. This is clearly a case where the perceived noise is a function of the subject's relation to the noise source [2] .
Positive effects of air transport
Aviation has become one of the fastest growing sectors of the world economy [3] . Since 1960, air passenger traffic (expressed as revenue passenger-kilometres) has grown at nearly 9% per year, 2.4 times more than the global average Gross Domestic Product growth rate [4] . There are now over 18,000 commercial aircraft in service, operated by 1300 airlines [5] , [6] , from approximately 1200 airports producing over three billion passenger kilometres per year. Current global passenger transport by air is approximately 50 times greater than it was 50 years ago [7] . Notwithstanding periodic shocks and the ongoing restructuring of the industry, the demand for fast and reliable air transport is likely to continue under prevailing market conditions. The rate of growth of global passenger traffic slowed to about 5% in 1997, as the industry matured in some parts of the world [8] . This rate is predicted to continue for at least the next 10 to 15 years [9] .The transportation and within this the air transport has a positive effect on the national economic processes, the consumption and the consumers' circle increases, the mobility is growing and overall due to this the standard of living is increasing, The infrastructure investments of air transport may appear as a positive effect, since new businesses will run and the value of the real estates which can be found there may be growing. The air transport has numberless industrial and commercial relations, this way contributes to the GDP. The air transport reduces the travel time significantly [10] . The aim of our article is to create a "travel time map" for Europe and to estimate the revenue of faster transportation. A time map has been built, which is unusually display not the geographical distance between cities, but the travel time. Table 1 shows, that the yearly traffic carried by the airports of the investigated European cities are globally, internationally considerable. Because of the specialities of the air transport the foreward and backward travel distance and travel time between two cities may differ from each other. The error deriving from the difference is not significant; due to this the average travel distance and time has been used. The average length of the flight route has been used instead of the geographical distance.
The origin-destination travel time and distance were used for visualization of shortening of travel time of air passenger transport ( Table 2 ). The travel time presents the user centred system efficiency [12] . In mathematics and computer science, graph theory is the study of graphs, mathematical structures used to model pair wise relations between objects from a certain collection. A "graph" in this context refers to a collection of vertices and a collection of edges that connect pairs of vertices. In our case we have the vertices as airports and the edges as routes between them. A graph may be undirected, meaning that there is no distinction between the two vertices associated with each edge, or its edges may be directed from one vertex to another.
In the Euclidean space, the distance between two points is given by the Euclidean distance (2-norm distance). For point A (a 1 , a 2 ,) and point B (b 1 , b 2 ,) , the distance between A and B is defined as (1):
In "Cartesian" geometry in 2 dimensions, the minimum distance between two points is the length of the line segment between them (2):
Where: a j : the coordinates of starting point of measurement b i : the coordinates of ending point measurement This give us the shortest straight distance between the two airports. We had to face the fact that the 2-norm "Cartesian" distance is not describing correctly the situation, because the airplane cannot move on the "shortest" path. That is the reason why we have changed the "Cartesian" distance to "travel" distance. "Travel" distance describes the distance between airport i and j, by the route between them. In our article we did not take into account the taking off and the landing time. The travel time can act as distance in a mathematical sense, and a symmetric "travel" time distance matrice between m ports can be developed (3):
Where: D is the overall distance matrix (symmetric, square matrix) d AB is the travel time distance between port A and B. This matrix is a symmetric one, because d AB =d B A and if A=B then d AB =0. To build up a graph from distances we calculated the relative coordinates of the airports. We used multidimensional scaling (MDS) which is a set of related statistical techniques often used in data visualization. MDS is a special case of ordination. An MDS algorithm starts with a matrix (matrix of distances in this case), and then assigns a "location" of each vertice in a low-dimensional space, suitable for graphing. Relation (3) describes the matrix of Euclidean distances, matrix D, based on the relative coordinates of ports (vertices) in the graph. This is the method how the computer calculates the place of vertices or airports compared to other vertices or airports. As we used an MDS algorithm and the "travel time" distance between the airports, instead of the Euclidean ones, we had to compare the observed "travel time" distances with the calculated data from the MDS, in order to make sure our above model is valid. Measuring the "goodness-of-fit" was therefore necessary. The most common measure that is used to evaluate how well (or poorly) a particular configuration reproduces the observed data (in this case the distance matrix) is the so called "stress measure". The raw "stress value" ϕ of a configuration is defined by:
Where:
d AB : stands for the reproduced distances δ AB : the input data (i.e., observed distances) f(δ AB ): indicates a non-metric, monotone transformation of the observed input data (distances) Thus, the smaller the stress value, the better is the fit of the reproduced distance matrix to the observed distance matrix (in our case the value of φ air was 0.22).As an alternative way of checking we also produced a Shepard diagram (Fig. 1), i.e. a plot between the reproduced distances plotted on the vertical (Y) axis versus the original distances (maritime) plotted on the horizontal (X) axis (hence, the generally negative slope). The correlation coefficient (R 2 ), sometimes also called the cross-correlation coefficient, is a quantity that in this case gives the quality of a calculated data (squares on Fig. 1 ) compared to the ideal (linear on Fig. 1 ). R 2 is between 0 and 1, in our case the higher the R 2 is the better the transformation was. As it can be seen from Fig. 1 the transformation of distances into a graph has a very low error 1 . So the new "relative" position of the airports under consideration as based on "travel time" distances and the graph theory representation is different than the known geographic one and this is shown in Fig. 2 : refers to the benefits from reduced travel time. In our article we tried to estimate the revenue of travel time saving of air transportation compared to road transportation (5) . [14] and number of passengers [15] has been used Eq (5)(6):
With the above mentioned process the travel time shortening of air passenger transport compared to road transport has been estimated. The results indicates that more than 45 000 000 000 A C social revenue has been earned in 2007 by the passenger air transport sector.
Conclusion
The aim of our article is the investigation of positive effects and revenues of air passenger transport, within this the mathematical modelling of the travel time shortening and estimating its revenue compared to road transport. Instead of the usage of standard 2 norm Euclidean distance the travel time has been applied. Europe's map has been modified by the help of the graph built from the travel time. We demonstrated how the European airports' distance changes if we take the flight time instead of a Tab. 3. Net travel time shortening (hour) (source: own research) Net travel time shortening (hour) geographical distance. We tried to estimate the value of travel time shortening of air passenger transport by the usage of value of travel time of departure country.
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